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© Door check for motor vehicle doors. 

© According to an illustrative example of the inven- 
tion a cylinder piston device (13) is provided for 
positioning a door or flap of a motor vehicle in a 
selected position. The cylinder piston device (13) 
comprises two working chambers (27,27') which are 
interconnected by a flow path. A valve (37) is pro- 
vided in this flow path for opening "or closing this 
flow path and for thereby permitting or avoiding 
relative movement of a cylinder (13) and a piston rod 
(19). The valve is controlled by electric actuating 
means. The actuating means may be initiated by an 
impetus onto the door. 
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BACKGROUND OF THE INVENTION 

This invention relates to a compartment confin- 
ing construction such as a cabin of a motor vehicle 
with an opening and more particularly a passenger 
entrance opening or a rearward opening of a sta- 
tion wagon. Such an opening is to be closed by a 
closure unit such as a side door or a backward 
door or a boot lid. It is frequently desired to pro- 
vide a positioning unit for the respective closure 
unit. Such positioning unit may be used for posi- 
tioning the closure unit in a selected angular posi- 
tion such as a closing position or a fully opened 
position or a intermediate position there between. 
Sometimes it is also desirable to use the position- 
ing unit for actively moving the closure unit into 
selected angular positions. In case of side doors of 
motor vehicles the positioning unit may be helpful 
for compensating for gravitational torques which 
may act onto the side door as a result of a de- 
viation of the hinge axis with respect to a vertical 
line. In the case of rearward doors or boot lids 
which are pivotally mounted about a substantially 
horizontal axis the positioning device may also be 
helpful for compensating for the gravity torque ex- 
erted by gravity onto the respective door or boot 
Tid" when" moving these rearward doors or boot lids 
from a closing position into a opened position. 

STATEMENT OF THE PRIOR ART 

From German Patent 14 59 182 it is known to 
provide cylinder piston devices instead of mechani- 
cal arresting means for positioning a door, such 
that the door can be positioned in any selected 
angular positioning with respect to the plane of the 
door corresponding to the frame of the door. In this 
known cylinder piston device there is provided a 
spring biased locking valve in the piston and this 
locking valve controls the volume exchange of a 
liquid between two working chambers. The basic 
setting of the locking valve is a setting in which the 
locking valve is closed. For opening the locking 
valve it is necessary in an initial phase to exert a 
relatively high force onto the cylinder piston device. 
Thereafter, a smaller force exerted onto the door is 
sufficient for overcoming a damping action of the 
locking valve. Only when decreasing the movement 
velocity of the door below a predetermined value 
the locking valve is closed again and the door 
remains in the selected angular position. 

From German Patent 35 19 203 there is known 
a positioning device for a motor vehicle door. This 
positioning device is again a cylinder piston device 
having a locking valve. The locking valve is oper- 
atively connected with a door handle. The user of 
the door is therefore obliged to act onto the door 
handle when opening the door in order to release 
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the locking action. Moreover, high forces are nec- 
essary for moving the door against the action of 
the spring biased locking valve provided in the 
piston of the cylinder piston device. This involves 

5 further disadvantages and this particularly in case 
of cars to be used by handicapped people or in 
case of walking apparatus for handicapped people. 
Further disadvantages occur when removing loads 
from a motor vehicle in which case both hands of 

70 the operator may be necessary for carrying the 
respective loads on the one hand and when the 
door is to be closed on the other hand. All these 
situations are difficult with the known systems. 

15 OBJECT OF THE INVENTION 

It is an object of the invention to provide a 
positioning system for a door or flap which can be 
easily and reliably positioned in desired opening 
20 positions. It is a further object to facilitate opening 
and closing the door or flap. 

ft is a further object to provide a great handling 
comfort for the user of the door or flap. 

It is a further object of the present invention to 
25 allow positioning of the door or flap into a desired 
position with a minimum of manual force. 



SUMMARY OF THE INVENTION 

30 A compartment confining construction com- 

prises an opening and a closure unit. The closure 
unit has two main side faces, for example, an inner 
main side face and an_outer main side face, when 
regarding the door of a motor vehicle cabin. The 

35 closure unit is movably mounted on the compart- 
ment confining construction for movement between 
a closing position and a fully opened position with 
respect to the opening. When the closure unit is 
moved between the closing position and the fully 

40 opened position a plurality, possibly an infinite plu- 
rality of positions are reached between the two 
terminal positions. A fluid based positioning unit is 
connected to both the compartment confining con- 
struction and the closure unit. By a fluid based 

45 positioning unit one has to understand, for exam- 
ple, a cylinder piston device. Besides a cylinder 
piston device there may be used as a positioning 
unit, for example, a bellows device such as a air 
spring inflatable by pressurized air. The fluid based 

so positioning unit is provided with at least one flow 
path. When the closure member is moved with 
respect to the opening, a flow of fluid through this 
flow path occurs. It is to be noted here that the 
movement of the closure unit may be the result of 

55 the fluid flow. It is, however, also possible that the 
fluid flow occurs in response to a movement of the 
closure unit. Fluid flow control means are provided 
for controlling the fluid flow through at least one 
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flow path and thereby controlling the movement of 
the closure unit. The fluid flow control means may 
be actuatable by an operator acting onto at least 
one surface district of the closure member. 

A very important feature is now that this sur- 
face district has a surface area corresponding to at 
least a substantial part of the total surface of a 
respective side face. Assuming, for example, the 
situation that a driver in a passenger car wants to 
open the door beside him. he has only to act onto 
a relative large surface district or onto one of a 
plurality of relative large surface districts. For ex- 
ample, one surface district may be near the elbow 
of the driver, whereas a further surface district is 
near the hand of the driver gripping the steering 
wheel. A further surface district may be near to the 
shoulder of the driver. So. the driver can easily 
actuate the control means by moving his elbow, his 
hand or his shoulder against the respective surface 
district. The great advantage of such a possibility is 
that the driver is not obliged to search for a handle 
or a knob or the like for preparing the opening of 
the door. He must only move his hand or his elbow 
or his shoulder in a direction toward the adjacent 
side face of the door and has. due to the relatively 
large area of the respective districts, the chance to 
~al^^"f6ucfi"a"^e"wfiii*" bah" actuate the control 
means when being touched by the driver. 

With the words "operator acts onto a surface 
district" we mean each kind of approach of the 
driver or passenger toward the adjacent side face 
of the closure unit or door. This approach may 
result in a mechanical impetus onto the closure unit 
or door as described later. It encompasses, how- 
ever, also the possibility of activating a multi-layer 
foil or film material which acts as an electric circuit 
component of variable electric behavior in response 
to mechanical pressure exerted thereon. Further, 
the possibility is encompassed that an approach of 
the driver or passenger toward the respective dis- 
trict results in a capacity or inductivity variation of a 
large area electric component. 

It is further to be noted that surface district 
does not necessarily mean a district which is strict- 
ly parallel to the main plane of the respective 
closure unit. One has to consider rather also the 
possibility of, for example, an elbow support pro- 
vided on the inner side of a passenger car door 
adjacent the seat of the driver. The actuation of the 
control means may also be obtained by the driver 
approaching his lower arm section toward such an 
elbow support element or to grip with his fingers 
behind such an elbow support element. 

According to a further aspect of the present 
invention, the flow control means may be actuata- 
ble by an operator exerting a mechanical impetus 
onto the closure unit. There are a plurality of pos- 
sibilities how such a mechanical impetus to the 



closure unit or door may be sensed and trans- 
formed into a signal influencing the flow path and 
thereby controlling the flow of fluid through the flow 
path. This term "mechanical impetus" onto the 

s closure unit shall mean that the impetus is directly 
made onto the body of the closure unit and not 
necessarily against an actuating member movably 
mounted onto the closure unit such as a knob or a 
handle. Direct impetus onto the body of the closure 

10 unit does, however, not exclude that the impetus is 
made against an upholstered inner side face of the 
closure unit or door. It is to be noted that this 
actuation by mechanical impetus may be combined 
with the idea of making a larger district of the door 

is sensible to the operator's action. The closure unit 
or door may be constructed such that a sensitivity 
for impetus exists on the total inner or outer side 
face of the door. It is further to be noted, however, 
that the sensitivity against such an impetus may be 

20 restricted also to a very small surface portion of the 
respective side face of the closure unit. 

According to a further aspect of the present 
invention the fluid flow control means are actuata- 
ble by electric actuating means. This facilitates the 

25 transmission of control signals to the control means 
of the fluid flow irrespective of the location of the 
■ " - positioning unit on the one hancLand an actuating 
location of the closure unit on the other hand. In 
case of such electric actuating means the location 

30 of the actuating means is not restricted to a place 
on the door. It may also be provided at some other 
place such as usual window adjustment knobs. 

The term "fluid based positioning unit" is to 
encompass both liquid based and gas based posi- 

35 tioning units. In many cases a liquid based posi- 
tioning unit will be preferred, because it is smaller 
and can be more easily mounted within a fre- 
quently very restricted space available for the posi- 
tioning unit. 

40 A preferred type of a fluid based positioning 

unit is a two-chamber positioning unit, having two 
working chambers with respective variable vol- 
umes. The fluid positioning control of such a de- 
vice is considerably facilitated, when the sum of 

45 these variable volumes is substantially constant 
during a positioning movement of the positioning 
unit, because in such case there is no need for 
volume compensating means. Such a type of cyl- 
inder piston unit is. for example, known from Ger- 

50 man Utility model 85 00 855, corresponding to 
British patent 2 169 685. Such a cylinder piston 
unit may comprise a cylinder having an axis and 
defining a cavity therein along said axis. The cavity 
is confined by two end walls. A piston rod member 

55 extends through one of said end walls. A piston 
unit is connected to the piston rod member inside 
the cavity. The piston unit separates the cavity into 
two working chambers. A piston rod extension is 
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connected with the piston unit in substantially axial 
alignmerfTwith the piston rod member. The piston 
rod extension extends through the other one of the 
end walls. The piston rod extension has substan- 
tially the same cross-sectional area as the piston 
rod member. Both working chambers are connect- 
ed to at least one flow path. 

According to a first alternative of the present 
invention the fluid based positioning unit may be a 
passive positioning unit. This means that the flow 
of liquid occurs in response to movement of the 
closure unit, when the closure unit is moved by an 
external force. This corresponds to the usual con- 
struction of motor vehicle doors, in which the motor 
vehicle door is moved between its opening position 
and its fully closed position, substantially by the 
hand of the passenger or driver. In this situation the 
positioning device is primarily used for positioning 
the respective door in a predetermined position, 
e.g. in the fully opened position or in one of the 
intermediate positions or even in the closed posi- 
tion. Moreover, the positioning unit may be used 
for damping the movement of the respective door 
or, generally spoken, of the respective closure unit. 

According to a further alternative the fluid 
based positioning unit may be an active positioning 
~unit;"effecting~a~"movement of the" closure~unit~ in ~ 
response to a forced flow of fluid through the at 
least one flow path. This means that some kind of 
servo-action is available for the user. This servo- 
action may be used for passenger car side doors 
in passenger cars of very high comfort, where one 
wants to avoid human effort for opening and clos- 
ing the door. This may be desirable, for example, if 
the hinge axis of the door is inclined with respect 
to a vertical line such that a gravity torque biases 
the door in one direction of movement. The move- 
ment may then by effected in one or in both 
directions, so that a desirable velocity of the door 
may be obtained in both directions and the gravity 
torque is compensated for in one direction. 

Further, such operation of the positioning unit 
may be used in rear doors of station wagons and in 
connection with boot lids of passenger cars, where 
usually a considerable gravity torque is to be over- 
come when opening. 

In both alternatives of a passive positioning unit 
and of an active positioning unit at least one flow 
path may be provided with a valve unit which is 
preferably an electrically or an electromagnetically 
actuatable valve unit. 

The valve unit may be an on/off valve unit 
which only allows a fully open or a fully closed 
passage through the valve unit or may be a con- 
tinuously adjustable valve unit which may be ad- 
justed to different damping values. 

As an alternative to such an electrically or 
electromagnetically actuated valve unit at least one 



flow path, may have a flow path section which is 
subject to an electric or to an electromagnetic field. 
Then the fluid to be used within the fluid based 
positioning unit should be a liquid having a viscos- 

5 ity variable in response to said electric or elec- 
tromagnetic field. Such the damping force of the 
fluid based positioning unit may be continuously 
variable. It is possible to vary this viscosity to such 
an extent that in case of a first field strength the 

io flow path section behaves like a closed valve unit 
and with a second field strength the flow path 
section provides no or substantially reduced damp- 
ing effect. 

For providing an electric field within the flow 

75 path section this flow path section may be com- 
bined with an arrangement of capacitor plates 
which capacitor plates are connected to a voltage 
source through an electric switch or may be con- 
nected to a voltage source of a variable voltage. 

20 Positioning units having only one working 

chamber are not excluded within the frame of the 
invention. Nevertheless, positioning units compris- 
ing two working chambers interconnected by the at 
least one flow path are preferred. In such a con- 

25 struction the at least one flow path may be pro- 
vided with the flow control means. With such a 

device fluid transportation occurs between the two ~ 

working chambers in response to a movement of 
the closure unit by manual force exerted thereon. 

30 The flow control means may be adapted to a 
variable damping requirement and may be closed 
for positioning the door in a desired terminal or 
intermediate position. 

The flow path interconnecting the two working 

35 chambers may be provided inside a piston unit 
which separates two working chambers from each 
other. A further version of two chamber positioning 
unit provides a piston unit within a cylinder such 
that the piston unit separates two working cham- 

40 bers within the cylinder from each other. The two 
working chambers are connected by a flow patb 
extending across the piston unit outside the cavity 
of the cylinder member and more particularly with- 
in an annular channel surrounding the cylinder 

45 member in which the piston unit is movably re- 
ceived. 

When an active fluid based positioning unit is 
required this positioning unit may be driven by a 
fluid flow inducing unit such as a pump. This fluid 

so flow inducing unit may have fluid inlet means and 
fluid outlet means and at least one of the fluid inlet 
means and the fluid outlet means may be con- 
nected to atjeast one fluid flow path and through 
the at least one fluid flow path to a working cham- 

55 ber of the positioning unit. 

Preferably, the fluid flow inducing unit is a 
rotary pump driven by rotary driving means, prefer- 
ably by an electric motor. In case of driving the 
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fluid flow inducing unit by a rotary pump the vol- 
ume per time unit of the fluid flow may be con- 
trolled by the motor driving the rotary pump. Such, 
the velocity of movement of the closure unit may 
be adjusted to the respective requirements by 
varying the r.p.m. of the motor, for example, by 
electronic motor control. Alternatively a continu- 
ously or a discontinuously acting clutch unit may 
be provided between the motor and the rotary 
pump, which clutch may be again controlled by 
electric circuit means. 

Alternatively one can provide as fluid based 
positioning unit a fluid operated slave unit con- 
nected by the at least one flow path to a master 
unit. For example, the fluid operated slave unit may 
be a two-chamber slave unit connected to a two- 
chamber master unit by respective flow paths. In 
such case the two-chamber master unit may be a 
linear cylinder piston unit with two working cham- 
bers in which the piston is driven along the cylinder 
by driving means. The two working chambers of 
the master unit may be connected with two respec- 
tive working chambers of the slave unit which may 
be again separated by a piston unit, which piston 
unit is connected with a piston rod member such 
that one of the cylinder member and the piston rod 

member "may" be" connected" to" the "compartment 

confining construction whereas the other one may 
be connected to the closure unit. 

With both, passive and active, positioning units 
the risk of a break down of the fluid flow control 
means must be faced. When, for example, a break 
down occurs in a door locking condition of the fluid 
flow control means, there may be a need to never- 
theless move the respective door or closure unit to 
a further position, for example, when the driver 
wants to close the door in order to start the vehicle 
or wants to open the door in order to get out of the 
vehicle. Therefore, a fluid based positioning unit 
may be provided with an emergency flow path. The 
emergency flow path may be provided by a safety 
valve or a pressure controlled valve which opens at 
a predetermined pressure within the respective 
working chamber. In case of a two-chamber posi- 
tioning device with a flow path between the two 
working chambers a safety valve may be provided 
in the flow path which opens in both directions at a 
predetermined pressure within one or the other of 
the two working chambers. 

In case of an active positioning unit with a fluid 
conveying pump between two working chambers 
the pump may fulfill the function of an electric 
control valve which is closed when the motor and 
as a result thereof also the pump is at a standstill. 
This is a question of the internal flow resistance of 
the respective pump. For an emergency operation 
in case of a failure of the pump a security valve 
may be arranged in a bypass with respect to the 



pump such as to open in response to movement of 
the closure unit by hand. 

When the closure unit is a side door of a motor 
vehicle adjacent a driver's or passenger's seat the 
5 surface district onto which the operator can act for 
actuating the fluid flow control means may be lo- 
cated such within the respective side face of the 
door or closure unit as to allow to the driver or 
passenger respectively an actuation when being 
10 seated on his respective seat in an usual sitting 
position with a minimum of district search activity 
and a minimum of body movement. 

It has been mentioned above that the fluid flow 
control means may be actuated by a mechanical 
is impetus onto the closure unit. This is easily under- 
standable when the door is unlocked or slightly 
open. In this case the driver or passenger can 
accelerate the door by such impetus such that 
impetus sensor means can be used for sensing the 
20 movement of the door. For example, the impetus 
sensor means may be sensitive to the acceleration 
of the door or, generally spoken, of the closure 
unit. The principle of impetus sensing is, however, 
also applicable when the closure unit or door is still 
25 closed due to the inherent elasticity of even highly 
rigid door body constructions. In such case one 
"may use an acceleration sensor or a shock sensor 
which provides a signal in case of an impetus or 
shock to the door body, which signal may then be 
30 supplied to the fluid flow control unit. 

The sensitivity of the impetus sensor means 
may be dependent on the direction of the impetus. 
In case of a pivotable door, for example, the sens- 
ing direction may be substantially orthogonal to the 
35 main side faces of the door. In case of a sliding 
door one can provide on this sliding door a surface 
district for being acted upon by the driver or pas- 
senger which is substantially orthogonal to the di- 
rection of sliding movement. In such case the sens- 
40 ing direction of the impetus sensor may be parallel 
to the sliding direction of the sliding door. 

A most reliable and simple construction of im- 
petus sensor means can be obtained by measuring 
the pressure occurring as a result of an impetus in 
45 the fluid based positioning unit. In such construc- 
tion the impetus sensor means can be easily avail- 
able pressure measuring devices. 

The fluid flow control means may be con- 
nected to actuating means which actuating means 
so are further connected to data processing means. 
This is of particular interest when the compartment 
confining construction is part of a motor vehicle. In 
such case the data- processing means may be 
further connected to additional vehicle operation 
_55 parameter sensing means. The additional vehicle 
operation parameter sensing means may be, for 
example, vehicle speed sensor means. When a 
signal representative of the vehicle speed is avail- 
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able one can, for example, prevent through the flow 
control means that a door of a vehicle is opened 
when the vehicle moves or moves with a speed 
beyond a predetermined speed. 

The data processing means may further be 
connected to memory means. Such memory 
means may be subdivided in a memory unit for 
containing variable data to be fed in by the respec- 
tive manufacturer and a user's memory group al- 
lowing the user to feed in user's specific data. 

For explaining this, an example may help: 
A motor car manufacturer wants to limit the open- 
ing angle of a backward door of a station wagon to 
a first angle value which allows entering and re- 
moving loads. He enters a corresponding angle 
value. If the station wagon is sold to a small per- 
son, this small person has difficulties to reach the 
upper end of the rearward door when fully opened 
in accordance with the angle selected by the motor 
car manufacturer. The small person can now enter 
by, for example, a key board a second angle value 
which makes it easy for this person to reach the 
upper end of the backward door in the open posi- 
tion when she or he wants to close the backward 
door. 

The various features of novelty which char- 
acterize the Invention are pointed out with particu- " 
larity in the claims annexed hereto and forming a 
part of the disclosure. For a better understanding of 
the invention, its operating advantages and specific 
objects attained by its use. reference sould be had 
to the accompanying drawings and descriptions in 
which there are illustrated and described preferred 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained in greater detail 
hereinafter with reference to embodiments shown 
in the accompanying drawings in which 

Fig. 1 shows a partial view of a pas- 

senger car with a driver's side 
door; 

Fig. 2 shows a cylinder piston device 

with a valve unit inside a piston 
unit; 

Fig. 3 shows a cylinder piston device 

with a valve unit allocated to a 
piston rod sealing and guiding 
unit; 

Figs. 4a-4d show cylinder piston units in 
which the damping characteris- 
tics and/or the locking status can 
be obtained by an elec- 
trorheologic fluid; 

Rg. 5 shows a positioning unit in com- 

bination with a data processing 
unit, sensing units and a mem- 
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ory unit; 

Fig. 6 shows an active positioning unit; 

Fig. 6a shows a further embodiment of 

an active positioning unit and 
Fig. 7 shows a still further embodiment 

of an active positioning unit 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



Fig. 1 shows a part of a passenger car cabin 1 
with a side door 3 being opened. The side door 3 
is connected to the cabin 1 by hinges. The side 
door is of conventional design and comprises a 

75 door body with a frame unit 5, a window and the 
usual equipment and outfit such as operating han- 
dles for the door and for the window. Moreover, on 
the inside of the door body there is provided an 
inside door covering which may be upholstered. 

20 The cabin 1 comprises a sill 9 and a stationary 
frame 1 1 . Locking means are provided between the 
door 3 and the cabin 1 . Further, sealing means are 
provided between the door 3 and the cabin 1. 

A cylinder piston unit 13 is provided between 

25 the door 3 and the cabin 1. This cylinder piston 
unit 13 is connected by articulated fasteners 15, 

1 5' "tor the"cabin"T~and to the "door ^. respectively: - 

One of the fasteners 15,15' is provided on a piston 
rod and the other one is provided on the bottom 

30 end of the cylinder. 

In Fig. 2 one recognizes the cylinder piston 
unit 13 in more detail. This cylinder piston unit 
comprises a cylinder or pressure tube 17 with a 
bottom wall 21. At the other end of the cylinder 17 

35 there is provided a piston rod sealing and guiding 
unit 23. The cavity within the cylinder is separated 
into two working chambers 27,27' by a piston unit 
25 which is fastened to the piston rod 19 inside the 
cavity. The bottom side working chamber 27' is 

40 confined at one end thereof by a floating wall 29 
which is biased by a helical compression spring. 
The piston rod 19 and the piston unit 25 are 
supplemented by an extension 33 which extends 
through a bore 31 of the floating wall 29. The 

45 cross-sectional area of the extension 33 is substan- 
tially equal to the cross-sectional area of the piston 
rod 19. As a result of these equal cross-sectional 
areas the cylinder piston device behaves as a so- 
called constant volume device. With other words, 

so the sum of the volumina of the two working cham- 
bers 27,27* is always constant irrespective of the 
position of the piston rod 19 and the piston unit 25 
along the axis of the unit. When an exchange of 
fluid between the working chambers 27,27' is pos- 

55 sible, as explained below, both working chambers 
27,27' are always completely filled with fluid and, 
more particularly, with liquid like an hydraulic oil. 
No volume of liquid must be conveyed outside the 
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cavity when the piston rod 19 moves in axial direc- 
tion. 

Inside the piston unit 25 there is provided a 
switchable valve unit 37 which can be controlled by 
a control unit 39 or 39 f . The control unit 39 is 
preferably an electric control unit and can be an 
electromagnetic coil with an armature or an electric 
motor or an electrically controlled piezo compo- 
nent. This control unit 39 is used for switching or 
possibly continuously adjusting the valve unit 37. 
One can see in Fig. 2 the possibility of the control 
unit 39 being provided inside the piston unit 25 and 
one can further see the alternative of the control 
unit 39* being provided outside the cylinder 17, e.g. 
on the piston rod 19. 

The floating piston 29 is loaded by a prestres- 
sed helical compression spring such that on the 
one hand leakage of liquid out of both working 
chambers 27,27' can be compensated for. Also 
volume variation of the volumes in the working 
chambers 27,27' as a result of temperature vari- 
ations can be compensated for by the movement 
of the floating wall 29 under the action of the 
helical compression spring or under the action of 
pressurized gas within a chamber 35. 

The decision, whether the fluid control unit 39 

Is "Ideated as "indicated ar39Tn Fig.~2 or ar39' in 

Fig. 2 depends on the space requirement within the 
cylinder piston unit 13 on the one hand and within 
the space provided for the cylinder piston unit 13 
as indicated in Fig. 1 on the other hand. A security 
valve 75 is provided in the piston unit 25. 

In Fig. 3 a further embodiment of the cylinder 
piston unit as shown. Analoguous components of 
this cylinder piston unit are designated by the 
same reference numerals as in Fig. 2, however, 
increased by 300. 

In the embodiment of Fig. 3 there is provided 
an annular flow path 343 which bypasses the pis- 
ton unit 325 and connects the working chambers 
327.327*. A valve unit 337 which is located outside 
or inside the piston rod guiding and sealing unit 
323 is inserted in the flow path between the work- 
ing chambers 327,327' in series with the annular 
duct 343. A flow path section 337a extends be- 
tween the working chamber 327 and the annular 
duct 343. In this flow path section 337a there is 
provided the electromagnetically actuated valve 
unit 337. The annular duct 343 is confined between 
the cylinder member 317 and a bypass tube 341 
which is provided inside the cylinder 317. When 
the valve unit 337 is closed there is no fluid flow 
connection between the two working chambers 
327,327'. So, the piston unit 325 is locked and the 
piston rod member 319 is also locked with respect 
to the cylinder 317. So, when regarding again Fig. 
1, the door 3 is locked with respect to the door 
frame 1 1 . 
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The embodiment of Fig. 4a is similar to the 
embodiment of Fig. 3 with the one exception that 
the valve unit 337 has been replaced by a fluid 
flow section 447. This fluid flow section 447 re- 

5 places the valve unit 337 of Fig. 3. The fluid flow 
section 447 is confined between an electrode layer 
445 provided on the external surface of the piston 
unit 425 and an electrode layer 445' which is 
provided on the internal surface of the cylinder 

10 member 417. The electrode layers 445,445' are 
connected to a voltage source V + ,V- t the positive 
pole V + , which is connected to the electrode layer 
445, whereas the negative pole V- is connected to 
the electrode layer 445'. An electric field is such 

75 defined between the electrode layers 445 and 445'. 
This electric field extends radially across a gap 
defined between the electrode layers 445 and 445'. 
The electrode layers 445,445' are insulated with 
respect to each other so that a short circuit be- 

20 tween the electrode layers is prevented. 

Again both working chambers 427 and 427' are 
completely filled with liquid, namely, a so-called 
electrorheological liquid, the viscosity of which can 
be varied by applying varying electric fields be- 

25 tween the two electrode layers 445 and 445'. By 
selecting the electric field, which is responsive to 

the applied voltage V+.V-; the viscosity of elec— 

trorheological liquid within the gap 447 can be 
varied between wide limits so that this viscosity 

30 either prevents a flow of liquid through the gap 447 
or allows a substantially unresisted flow through 
this gap. Any intermediate value of liquid flow re- 
sistance is possible by a respective value of the 
voltage V + ,V-. Thus, it is possible either to provide 

35 a damping behavior of the piston unit 413 or to 
provide a non-damping behavior between them, or 
to provide a locking status of the piston rod 419 
with respect to the cylinder 417. 

It is of considerable advantage to have the gap 

40 447 as shown in Fig. 4a on the circumferential face 
of the piston unit 425 such that a passage of 
relatively large cross-sectional area is provided be- 
tween the two working chambers 427 and 427' at a 
small width of the gap. Such, a relatively strong 

45 electric field can be maintained between the two 
electrode layers 445 and 445' at a given voltage 
V+.V-. 

In the embodiment of Fig. 4b analoguous com- 
ponents are designated with the same reference 

50 numerals as in Fig. 4a. In this embodiment the gap 
447 is omitted and a passage 449 is provided 
between the working chambers 427 and 427'. The 
electrode layer 445 is provided on the piston rod 
419 rather than on the outer circumferential face of 

55 the piston unit 425 as in Fig. 4a. In this embodi- 
ment a major part of the electrorheological liquid 
contained within the working chambers 427,427' is 
subjected to the electric field between the «lec- 
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trode layers 445 and 445\ While the radial distance 
between the electrode layers 445 and 445* is in- 
creased as compared with Fig. 4a, one must re- 
alize that the radially oppositely positioned elec- 
trode layers 445,445' are considerably increased, 
so that again a relatively small voltage requirement 
exists for maintaining a required viscosity- The 
damping and positioning behavior of the cylinder 
piston unit can further be influenced by the cross- 
sectional area of the bore 449 which interconnects 
the working chambers 427,427'. 

In the embodiment of Figs. 4c and 4d there is 
again shown a passage 449 between the working 
chambers 427 and 427\ However, in this embodi- 
ment there is provided a modified passage 449 
which is shown in more detail in Fig. 4d. Fig. 4d is 
a detail at 4d of Rg. 4c in a larger scale. One 
recognizes that the electrode layers 445,445* which 
were applied in Fig. 4b to the external surface of 
the piston rod 419 and to the internal surface of the 
cylinder 417 have now been replaced by elec- 
trically mutually insulated layers 445,445* inside the 
bore 449. This electrode layers 445, 445' are again 
electrically connected to the voltage source V + .V-. 
So, an electric field is defined within the passage 
449 and the viscosity of the liquid can be selected 
— In~~the~n critical^ section~of ~the~ passage - 449: The - 
damping resistance through the passage 449 can 
be either increased or decreased or made so high 
that a locking effect is obtained. 

In the embodiment of Fig. 5 one recognizes 
again the positioning unit of Fig. 2 with analoguous 
components being designated by the same refer- 
ence numerals as shown in Fig. 2 increased, how- 
ever, by 500. 

According to Fig. 5 the control unit 539 acting 
onto the valve unit 537 is in electric signal transmit- 
ting connection with a data processing unit 561. 
This data processing unit 561 is connected to a 
plurality of sensor units 553-559. 

553 is a position sensor detecting the position 
of the positioning unit 13 of Rg. 2 or detecting the 
position of the door 3 as shown in Fig. 1. In Rg. 1 
there is shown at 53 a positioning sensor which 
may detect the opening angle of the door 3 and 
thereby indirectly detect the corresponding length 
of the positioning unit 13 between the fastening 
elements 15,15'. The position detector 553 may 
also be dependent on the axial position of the 
piston unit 25 with respect to the cylinder 517. In 
this case the positioning detector 553 may be 
provided, for example, by a potentiometer path 
extending along the internal surface of the cylinder 
517 and cooperating with a sliding contact provided 
on the piston unit 525. Alternatively, the position 
detector may also be provided by an infra-red 
distance measuring system established on the door 
3 on the one hand and on the cabin structure 1 on 



the other hand, or by a distance measuring capaci- 
tor provided between the door 3 on the one hand 
and the cabin structure 1 on the other hand. 

A further detector 555 is an acceleration de- 

5 tetor which detects the actual acceleration of the 
door 3 with respect to the cabin structure 1 or, 
alternatively, the actual acceleration of the piston 
rod 519 with respect to the cylinder 517. This 
acceleration sensor 555 may e.g. be an accelera- 

io tion sensor comprising a known mass cooperating 
with a support spring acting on said mass such that 
the deformation of the support spring can be mea- 
sured as representing the actual value of accelera- 
tion. Alternatively, the acceleration sensor may be 

75 based on the principle of measuring, for example, 
the path of movement of the piston rod 519 with 
respect to the cylinder 517 during a predetermined 
time unit and calculating from the path of move- 
ment per time unit the acceleration by a differen- 

20 tiator unit. 

At 557 there is shown a pressure sensor 557 
which is combined with pressure metering devices 
at 557a. The pressure sensor 557 may be used for 
sensing the pressure within the working chambers 

25 527.527 1 , respectively. A velocity sensor 559 is 
provided for sensing the actual speed of the ve- 

hide along a" roadr This ^ensor-559-may ba- re- - 

sponsive to a tacho-generator or to an ABS-device. 
A first memory 565 and a second memory 563 

30 are connected to the data processing unit 561 . The 
first memory 565 is provided for storing fixed data 
which are, for example, fed in by the vehicle manu- 
facturer and correspond to fixed parameters of the 
vehicle. The memory goup 563 is provided with a 

35 key board 563a which may be used by the driver 
of the vehicle for feeding in data corresponding to 
his personal requirements. 

Referring now to Fig. 1 there are shown two 
districts 90a,90b at the inner side face of the door 

40 3. These districts 90a,90b are sensitive to an ac- 
tuating pressure acting thereon in response to an 
approach of the elbow or of the hand of the driver. 
By approaching these face districts 90a,90b elec- 
trical signals may be generated which are fed as 

45 shown in Fig. 5 into the data processing unit 561 at 
an input 591 which is connected to the face dis- 
tricts 90a or 90b. In the face districts 90a,90b there 
may be provided, for example, multi layer films or 
foils which act as electrical switches when being 

so compressed in a direction orthogonal to the main 
plane of the door 3. It is assumed now as a matter 
of example, that the door 3 of Fig. 1 is locked by a 
conventional door locking mechanism. The door 
locking mechanism may be unlocked either by 

55 conventional mechanical action onto a handle or by 
acting onto an electric switch, which electric switch 
may, for example, be integrated within the face 
district 90a and/or 90b so that on mechanical ac- 
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tion by the elbow onto the district 90a or onto the 
district 90b the locking mechanism may be un- 
locked. The valve unit 537 or, alternatively, an 
electrorheological flow path section is assumed 
also to be open in the closed status of the door. 
When the driver acts now by his elbow onto the 
face district 90a or by his hand onto the face 
district 90b an electrical switch unlocks the locking 
mechanism and simultaneously maintains the valve 
unit 537 open with a relatively large cross-sectional 
flow area. Then the door 3 can easily be moved in 
the opening direction. As long as the driver re- 
mains with his elbow or with his hand in contact 
with the face district 90a, or the face district 90b 
respectively, the valve unit 537 is maintained in an 
opened status such that there is no essential flow 
resistance to a flow of liquid between the two 
working chambers 527,527' . Thus, the door can be 
easily openend without substantially damping resis- 
tance resulting from the positioning unit 517 which 
is continuously lengthened in accordance with the 
opening angle of the door 3. As soon as the driver 
withdraws his elbow or his hand from contact with 
the face district 90a and the face district 90 b. 
respectively, the electric signal supplied at 591 to 
the data processing unit 561 is changed and the 
"dafa' proc^ssfng "unit ipTbvldes "an electnc'sPgnar td" 
the valve unit 537 such that this valve unit 537 is 
switched to a high damping resistance or to a 
complete closure. Then the piston rod 519 con- 
nected with the piston unit 525 is stopped and 
therefore the door is maintained in a desired posi- 
tion. The movement of the door is in this case 
effected by the driver's mechanical action onto the 
door 3, because the positioning unit is a so-called 
passive positioning unit. The acceleration detector 
555 provides a signal as to the acceleration of the 
door with respect to the compartment unit 1 or as 
to the acceleration of the piston rod 519 with re- 
spect to the cylinder 517. It may be desirable to 
prevent a too strong acceleration of the door 3. 
Therefore, an upper acceleration limit may be fed 
into the memory group 565 by the motor vehicle 
manufacturer. As soon as the acceleration detector 
or sensor 555 senses an acceleration value beyond 
the upper limit of acceleration as stored in the 
memory 565, the data processing unit 561 may 
provide a signal adapted for partially closing the 
valve unit 537 such that the flow resistance of the 
valve unit 537 is increased and the further accel- 
eration of the door movement with respect to the 
compartment confining unit is reduced. 

It is well possible that the position detector 553 
issues through a differentiator 553a a velocity sig- 
nal to the data processing unit 561 representing the 
velocity of movement of the piston rod 519 with 
respect to the cylinder 517. Again an upper limit for 
the movement velocity of the door and the piston 



rod 519 may be provided within the memory group 
565. When the velocity limit stored in the memory 
group 565 is exceeded and a corresponding ex- 
cess signal is provided by the differentiator 553a, 

5 an electric control signal may again be delivered to 
the valve unit 537 for reducing the flow cross- 
sectional area of the valve unit 537 for preventing 
further increase of the velocity of the door. 

In the memory group 565 there may be further 

w provided by the motor vehicle manufacturer data 
as to the maximum admissible opening angle of 
the door. When the position detector or sensor 553 
measures an opening angle which exceeds the 
above mentioned maximum opening angle, a stop 

75 signal may be issued from the data processing unit 
to the valve unit 537 such that the valve unit 537 is 
completely closed and no further opening of the 
door is possible. 

The driver of the car may possibly like to limit 

20 the opening of the door at an opening angle which 
is smaller than the maximum allowable opening 
angle provided by the car manufacturer. For exam- 
ple, the driver may use an automobile shelter 
which allows an entrance of the car only-at a very 

25 limited opening angle of the door in order to avoid 
a collision of the door with the periphery of the 

entrance" passage: -|n~this~situation-the-driver ~may~ 

feed into the memory group 563 using the key- 
board 563a a personal limit of the opening angle 

30 for the door. Assuming now that the driver opens 
the shelter door by an opening signal to a shelter 
door opening mechanism one can provide a further 
input to the data processing unit which sends a 
signal to the data processing unit when the driver 

35 is approaching the automobile shelter and therefore 
activates a shelter door opening mechanism. Such, 
the limitation" oTthe opening angle of the vehicle 
door is activated and the door can't be opened 
beyond this opening limit or alternatively a warning 

40 signal may be activated informing the driver that he 
may not enter into the automobile shelter, because 
the door of his car is opened beyond the permis- 
sible opening angle. Similar problems may also 
occur when a rearward door of a station wagon or a 

45 boot lid of a passenger car is opened beyond an 
admissible opening angle. Such problems may be 
solved in a similar way as described before for the 
case of a vehicle side door. 

There is sometimes a risk that a door is 

so opened during driving operation of -a vehicle. This 
can be prevented by the speed sensor 559. If the 
speed sensor indicates driving condition or driving 
condition beyond a certain speed, it delivers a 
signal to the data processing unit 561 which may 

55 be compared with a predetermined speed value 
fed into one of the memory groups 563 and ^65. 
So, upon exceeding this predetermined speed the 
data processing unit 561 delivers a signal to the 
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valve unit 537 so that this valve unit 537 is closed 
or - if it is already closed - can't be opened by the 
normal door operating activities of the driver even 
in the completely closed position of the door. 

Ope can easily realize that excess velocity or 
an excess acceleration of the door, and of the 
piston rod 519 respectively, can also be sensed by 
the sensor 557 responding to the pressure in the 
working chambers 527,527\ 

When the door has once been positioned in a 
desired position and one wants to further open the 
door the driver can again act onto one of the face 
districts 90a,90b for again opening the valve unit 
537. Thereafter, the driver can by very small force 
acting onto the door 3 of Fig. 1 further open the 
door up to a possible limit prescribed by one of the 
memory groups 563 or 565. 

The closing of the door can be effected ac- 
cording to similar principles. In Fig. 1 one recog- 
nizes an elbow support which may be used for 
pulling the door toward closed position. This elbow 
support may be provided with a pressure sensitive 
actuator which again delivers a signal to the data 
processing unit when the driver acts onto the elbow 
support in door closing direction. Such, the valve 
unit 537 is opened to a predetermined cross-sec- 
~ fioTTal^ea~arrd~t^ " 
substantial damping effect moved toward its clos- 
ing position. Again the velocity and the acceleration 
of the door during the door closing operation may 
be limited by the acceleration sensor 555 or by a 
velocity sensor. Moreover, the damping character- 
istic of the valve unit 537 may be adjusted in the 
final phase of the door's approach to the door 
frame 1 1 such that on one hand the door reliably 
falls into the lock and on the other hand the shock 
resulting from the door falling into the lock is limit- 
ed. 

It is easily understandable that it is not neces- 
sary to have the valve unit 537 closed when the 
door is closed. This is only necessary if according 
to a further alternative of the present invention the 
positioning unit 517 is to replace a conventional 
locking mechanism. If such conventional locking 
mechanism is provided the valve unit 537 may be 
open in the closed position of the door. In this case 
it may be only locked as an additional safety when 
the motor vehicle moves such that the door can't 
be opened during driving of the motor vehicle, 
even when the driver acts upon a releasing lever of 
the locking mechanism. When the locking mecha- 
nism has been unlocked and the door has been 
opened to a small gap the valve unit 537 is closed 
unless the driver acts onto one of the surface 
districts 90a,90b. 

It has been mentioned above that the position- 
ing unit 513 may be actuated by a mechanical 
impetus acting upon the door 3. Such mechanical 



impetus can be sensed by the acceleration sensor 
555 or by the pressure sensor 557. It is therefore 
possible to control the valve unit 537 also in re- 
sponse to shocks exerted onto to the face district 

5 90a by the elbow of the driver or onto the face 
district 90b by the hand of the driver. By such 
shock the valve unit may be opened completely or 
to a desired damping resistance when it is desired 
to open or to close the door. For closing the door a 

io shock may again be exerted onto the elbow sup- 
port 93 in a door closing direction. 

It is easily understandable that by using the 
keyboard 563a one can also feed a signal to the 
data processing unit 561 saying that one or several 

75 doors are not allowed to be opened at all. Such a 
so-called children-security system may be pro- 
vided. 

In Fig. 5 the reference number 573 represents 
a touching sensor such as an inductive or capaci- 

20 tive touching sensor which may be alternatively 
used for opening or closing the valve unit 537. 

It is easily understandable that the different 
possibilities of operation which have been de- 
scribed with respect to the embodiment of Fig. 5 

25 can be applied also when using a positioning unit 
as shown in one of Figs. 3-4c. As the valve unit 

537 is controlled - by an -electronic sensor and data 

processing means there is no substantial delay. 
A most essential aspect of the present inven- 

30 tion is that a free movement of the door is possible 
between subsequent position with damping opera- 
tion occurring only when needed for preventing 
strong shocks onto the compartment and door 
structure. This is a great advantage over known 

35 mechanical constructions in which discrete posi- 
tions are defined by mechanical arresting means. 
The advantage of the present invention over known 
hydraulic positioning systems is that even for start- 
ing the movement of the door in one or both 

40 directions there is no need for a strong manual 
action onto the door. Even a mechanical impetus 
used for providing a starting shock to be sensed by 
a an acceleration detector may be very small. A 
further great advantage is that the driver easily 

45 finds the relatively large face district 90a and 90b 
even if he is not well familiar with the specific car. 

In case of controlling the valve unit 537 by a 
shock onto the door 3 this shock will be effective 
irrespective of the place where the shock acts onto 

so the door 3. 

For security reasons it is preferred to have the 
valve unit 537 always open when the door is closed 
and locked such that the positioning unit 513 does 
not prevent or retard a quick opening of the door in 

55 an emergency situation. 

The data processing unit in combination with 
the sensor units 553,555,557,573,559 and in com- 
bination with the memory unit groups 563,565 give 
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many possibilities in combining data such as ob- 
taining maximum handling comfort and to reduce 
the hardware investment. This may be explained 
e.g. as follows: 

One can intiate a closing of the door by an 
impetus exerted onto the elbow support 93 in clos- 
ing direction. By such impetus the valve unit 537 
may be opened such that the door can be closed 
by a continued low force pulling action acting onto 
the elbow support 93. On the other hand one may 
also exert an impetus onto the elbow support 93 for 
positioning the door i.e., bringing the door to a 
standstill after a preceeding opening movement of 
the door. In this case it will be necessary to initiate 
by the impetus onto the elbow support 93 a closing 
of the valve unit 537. 

In both situations one can sense the impetus to 
the elbow support 93 either by the acceleration 
sensor 555 or by the pressure sensor 557a-557. In 
assuming that the impetus is the same in both 
situations the acceleration sensor 555 or the pres- 
sure sensor 557a-557 will provide identic signals. 
Therefore, the data processing unit 561 must rec- 
ognize whether the signal provided by the accel- 
eration sensor 555 or by the pressure sensor 557a- 
557 is intended to position the door after an open- 
TmphWemenrcrto release" the~positTonihg In "prep- 
aration of a closing movement. The data process- 
ing system can recognize the different intentions 
by considering other parameters which have been 
observed before. So, the data processing unit can 
easily recognize that an impetus exerted onto the 
elbow support is intended for positioning the door 
after an opening movement if the direction of 
movement of the door has been observed and 
memorized before. On the other hand the data 
processing unit may easily recognize that an im- 
petus exerted onto the elbow support is intended 
for preparation of door closing when the data pro- 
cessing unit is informed by the memory unit 565 or 
563 that the door was positioned at standstill be- 
fore the impetus was exerted onto the elbow sup- 
port. 

It is well understandable that this principle of 
combining initiation signals and signals about the 
preceeding story can be used in many other situ- 
ations. 

It is also understandable that this principle can 
be applied irrespective of how initiation signals 
such as door movement initiation signals or door 
stop initiation signals are generated, for example, 
they may be generated by impetus onto the face 
districts 90a,90b or the elbow support 93. Alter- 
natively, they may be generated by pressure re- 
sponsive composite layers being provided in the 
face districts 90a,90b or on the elbow support 93 
such that these composite layers provide an elec- 
tric switch effect or an electric resistance variation 



effect or an electric capacity variation effect. 

In Fig. 6 there is shown a so-called active door 
positioning system. The piston unit 613 has a simi- 
lar design as the piston unit shown in Fig. 2 and 
5 Fig. 5 and may be arranged in a cabin construction 
1 as shown in Fig. 1. The working chambers 
627,627' are interconnected by a fluid flow path 
containing a pump 669a which may be a rotary 
pump and, more particularly, a positive displace- 
to ment pump in which a plurality of cylinders are 
arranged parallel to a rotary axis distributed along a 
circle surrounding said rotary axis the pistons or 
plungers within said cylinders being driven by a 
driving disk rotating about said rotary axis and 
is inclined with respect to a plane which is orthogonal 
to said rotary axis. In such a pump the pumped 
volume liquid per time unit can be easily varied by 
variation of the inclination of said disk. 

It is easily understandable that by pumping the 
20 liquid in a first direction the piston rod 619 may be 
moved leftward with respect to the cylinder 617 
and that by pumping the liquid in the second 
direction the piston rod may be moved rightward. 
Such, the door can be opened or closed in re- 
25 sponse to respective initiation signals. When mov- 
ing the door the valve unit 637 will be closed so 

that the working" chambers -627^27 , narenonly-con- 

nected with each other through the pump 669a. For 
positioning the door and arresting it in a predeter- 
30 mined position, one has several possibilities: One 
can stop the motor such that the rotary pump 669a 
is also stopped. Assuming that the internal flow 
resistance of the rotary pump is high the working 
chambers 627,627* will be separated from each 
35 other after stopping the motor 667. 

One can also open a clutch 677 between the 
motor 667 and the rotary pump 669a so that only 
the pump 669a comes to a standstill. Assuming 
again that the internal flow resistance of the rotary 
40 pump 669a is high, then the working chambers 
627,627* will be separated again from «ach other. 

One can also adjust the inclination of the driv- 
ing disk of the pump so that the conveyed liquid 
volume per time unit becomes Zero. In this case 
45 the internal flow resistance through the pump is 
normally as high as to provide complete separation 
of the two working chambers 627,627* from each 
other. One can see that the valve unit 637 is not 
absolutely necessary in this system, 
so The valve unit 637 may be helpful, however, as 

an additional component. For example, this valve 
unit may be used when the door is to be opened or 
closed by an operator from outside of the respec- 
tive car. In this case the valve unit 637 may be 
55 switched from a usual handle on the outer .side of 
the door. It is easily understandable that the sum of 
volumes of the working chambers 627,627* is also 
in this embodiment always equal irrespective of the 
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position of the piston rod 619. So, it is not neces- 
sary to connect the pump 669a with an additional 
reservoir of liquid. 

The data processing unit 661 and the sensor 
units 653,655, 657,673 may be used in an an- 5 
aloguous way as described in connection with Fig. 
5. The same is true for the memory groups 663 
and 665 and the keyboard 663a. 

A security valve 675 is provided in bypass 
arrangement with respect to the pump 669a. When io 
the pump or the motor or the electrical circuits fail 
the security valve 675 allows the movement of the 
door by human force. The security valve 675 may 
open in both directions in response to the direction 
of pressure difference between the working cham- 75 
bers 627,627*. The sensor unit 673 is responsive to 
being touched by the operator. This sensor unit 
may be again an inductive or capacitive approach 
switch. 

The approach switch 673 may be provided on 20 
the inner door cover 7 or on the door frame 1 1 as 
shown in Fig. 1 . 

One can again initiate the opening of the door 
by impetus and can control the continued move- 
ment of the door by acting onto the sensor 673 25 
such as to prevent the door to enter into contact 
"witirobsiacles: 

The memory unit 663,665 may be programmed 
such that algorithms may be used for the control of 
the door movement and positioning. This may be 30 
explained as follows: 

The opening of the door can be initiated by an 
impetus on the door body. This is not only true in 
the closed position but also in intermediate posi- 
tions. In the closed position a relatively small im- 35 
petus is sufficient for initiating the opening of the 
door. When the door is already partially opened 
and is to be opened further, a stronger impetus is 
necessary for said further opening such that an 
unintended contact of the door with an obstacle by aq 
an unintended impetus is prevented. 

Moreover, the movement velocity of the door 
may be changed in accordance with the actual 
position of the door so that the door is retarded 
smoothly when approaching a desired opening po- 45 
sition. Moreover, the velocity may be corrected in 
the final approach phase toward the closed position 
such that the energy of the door on the one hand is 
sufficient for automatically locking the door and on 
the other hand excessive shocks are avoided. 50 

The emergency unit 675 may also be provided 
in parallel with the valve unit 637 inside the piston 
625. In case of using the pump 669a for separating 
the working chamber 627,627* in case of a stand- 
still a pressure sensitive bypass may also be pro- 55 
vided within the pump 669a. When the type of 
rotary pump 669a allows to rotate the pump in 
response to pressure differences between the 



working chamber 627,627* and the positioning is 
obtained by arresting the motor one can also pro- 
vide that the motor 667 can be entrained beyond a 
predetermined torque provided by the pump 669a. 
Further it is possible to provide between the pump 
669a and the motor 667 a sliding clutch 677: In this 
case the sliding clutch 677 will allow rotation of the 
pump 669a in response to hand induced movement 
of the door when a predetermined torque is ex- 
ceeded between the pump and the arrested motor 
667. 

The embodiment of Fig. 6a differs from the 
embodiment of Fig. 6 only insofar that the rotary 
pump 669a has been replaced by a master cyl- 
inder 669b with working chambers 669b1,669b2. 
The master cylinder 669b is of the constant volume 
type as defined above. The working chambers 
669b 1 ,669b2 are connected for liquid flow with the 
working chambers 627,627* of the cylinder piston 
unit 613. All working chambers 627,627* and 
669b1,669b2 and the conduit system there be- 
tween are completely filled with liquid. The cylinder 
piston unit 613 behaves as a slave cylinder. The 
piston rod 671 of the master cylinder is provided 
with a rack or a screw 67V which is in driving 
engagement with a gear driven by an electric mo- 

— tor 667. . ~ 

In Fig. 7 there is shown that a cylinder piston 
unit of the type as described with respect to Fig. 3 
can also be used in an active door positioning 
system as shown in Fig. 6. Here both, the motor 
driven pump 769 and the valve unit 737 are in- 
tegrated into the cylinder piston unit 713. This 
embodiment can be assembled with the motor 
vehicle as one single component. The fluid flow 
paths can be very short so that the volume of 
operation liquid can be reduced. 

It is to be noted that the positioning units as 
described can also be used in connection with 
sliding doors. 

It is to be noted that with both, the passive 
positioning unit and the active positioning unit, the 
flow resistance of the fluid flow path can be either 
adjusted continuously or switched between two or 
more values. 

While specific embodiments of the invention 
have been shown and described in detail to illus- 
trate the application of the inventive principles, it 
will be understood that the invention may be em- 
bodied otherwise without departing from such prin- 
ciples. 

The reference numerals in the claims are only 
used for facilitating the understanding and are by 
no means restrictive. 
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Claims 

1. A compartment confining construction (1) com- 
prising an opening and a closure unit (3) hav- 
ing two main side faces and movably mounted 5 
on said compartment confining construction (1 ) 

for movement between a closing position and 
a fully opened position with respect to said 
opening through intermediate positions, a fluid 
based positioning unit (13) being connected to io 
both said compartment confining construction 
(1) and said closure unit (3), said fluid based 
positioning unit (13) being provided with at 
least one flow path (27-27'), a movement of 
said closure unit (3) corresponding to a flow of is 
fluid through said at least one flow path (27- 
27'), fluid flow control means (37) being pro- 
vided for controlling said flow of fluid through 
said at least one flow path (27-27') and thereby 
controlling the movement of said closure unit 20 
(3), said fluid flow control means (37) being 
actuatable by an operator acting onto at least 
one surface district (90a. 90b) of said closure 
unit (3), said at least one surface district (90a, 
90b) having a surface area corresponding to at 25 
least a substantial part of the total surface area 
crffT(Ssp©cfiw-«id©"fece: 

2. A compartment confining construction (1 ) com- 
prising an opening and a closure unit (3) hav- 30 
ing two main side faces and movably mounted 

on said compartment confining construction (1) 
for movement between a closing position and 
a fully opened position with respect to said 
opening through intermediate positions, a fluid 35 
based positioning unit (13) being connected to 
both said compartment confining construction 
(1) and said closure unit (3), said fluid based 
positioning unit (13) being provided with at 
least one flow path (27-27'), a movement of 40 
said closure unit (3) corresponding to a flow of 
fluid through said at least one flow path (27- 
27'), fluid flow control means (37) being pro- 
vided for controlling said flow of fluid through 
said at least one flow path (27-27') and thereby 45 
controlling the movement of said closure unit 
(3), said fluid flow control means (37) being 
actuatable by an operator exerting an impetus 
onto said closure unit (3). 

50 

3. A compartment confining construction (1) com- 
prising an opening and a closure unit (3) hav- 
ing two main side faces and movably mounted 
on said compartment confining construction (1) 

for movement between a closing position and 55 
a fully opened position with respect to said 
opening through intermediate positions, a fluid 
based positioning unit (13) being connected to 



both said compartment confining construction 
(1) and said closure unit (3), said fluid based > 
positioning unit (13) being provided with at 
least one flow path (27-27*), a movement of 
said closure unit (3) corresponding to a flow of 
fluid through said at least one flow path (27- 
27'), fluid flow control means (37) being pro- 
vided for controlling said flow of fluid through 
said at least one flow path (27-27') and thereby 
controlling the movement of said closure unit 
(3), said fluid flow control means (37) being 
actuatable by electric actuating means (39, 39', 
561). 

4. A compartment confining construction (1) as 
set forth in one of claims 1 to 3, 

said fluid based positioning unit (13) being a 
liquid based positioning unit (13). 

5. A compartment confining construction (1) as 
set forth in one of claims 1 to 4, 

said fluid based positioning unit (13) being a 
two-chamber positioning unit (13) having two 
working chambers (27, 27') with respective 
variable volumes, the sum of said variable vol- 
umes being substantially constant during a po- 
- - sitlonrng-m 
(13). 

6. A compartment confining construction (1) as 
set forth in one of claims 1 to 5, 

said fluid based positioning unit (13) being a~ 
cylinder piston unit. 

7. A compartment confining construction (1) as 
set forth in claim 6, 

said cylinder piston unit comprising a cylinder 
(17) having an axis and defining a cavity (27, 
2T) therein along said axis, said cavity (27, 
27') being confined by two end walls (23, 29), 
a piston rod member (19) extending through 
one (23) of said end walls, a piston unit (25) 
being connected to said piston rod member 
(19) inside said cavity (27, 27'), said piston unit 
(25) separating said cavity (27, 27') into two 
working chambers (27, 27'), a piston rod exten- 
sion (33) being connected with said piston unit 
(25) in substantially axial alignment with said 
piston rod member (19), said piston rod exten- 
sion (33) extending through the other one (29) 
of said end walls, said piston rod extension 
(33) having substantially the same cross-sec- 
tionaLarea as said piston rod member (19), 
both said working chambers (27, 27') being 
connected to at least one flow path (27-27'). 

8. A compartment confining construction (1) as 
set forth in one of claims 1 to 7, 



13 



QN^nnrirv <pp OS80147A1_I_> 



25 



EP 0 580 147 A1 



26 



said fluid based positioning unit (13) being a 
passive positioning unit (13), said flow of liquid 
occurring in response to movement of said 
closure unit (3), when said closure unit (3) is 
moved by an external force. 5 

9. A compartment confining construction (1) as 
set forth in one of claims 1 to 8, 

said fluid based positioning unit (13) being an 
active positioning unit (613) effecting a move- w 
ment of said closure unit (3) in response to a 
forced flow of fluid through said at least one 
flow path (627-62T). 

10. A compartment confining construction (1) as 75 
set forth in one of claims 1 to 9, 

said at least one flow path (27-27') being pro- 
vided with a valve unit (37). 

11. A compartment confining construction (1) as 20 
set forth in claim 10, 

said valve unit (37) being an -electrically or 
electromagneticaily actuatable valve unit (37). 

12. A compartment confining construction (1) as 25 
set forth in one of claims 1 to 9. 

said "flow" patli~(27=27 v ) having a flow path sec- 
tion (447) subject to an electric or electromag- 
netic field, said fluid being a liquid having a 
viscosity variable in response to said electric 30 
or electromagnetic field. 

13. A compartment confining construction (1) as 
set forth in claim 12, 

said flow path section (447) being combined 35 
with an arrangement of capacitor plates (445, 
445'), said capacitor plates (445, 445') being 
connected to a voltage source (V + - V-). 

14. A compartment confining construction (1) as 40 
set forth in one of claims 8 to 13, 

said passive fluid based positioning unit (13) 
comprising two working chambers (27, 27') 
interconnected by said at least one flow path 
(27-27 , ) f said at least one flow path (27-27') 45 
being provided with said flow control means 
(37). 

15. A compartment confining construction (1) as 

set forth in claim 1 4, 50 
said flow path (27-27') interconnecting said two 
working chambers (27, 27') being provided in- 
side a piston unit (25) separating said two 
working chambers (27, 27') from each other. 

55 

16. A compartment confining construction (1) as 
set forth in claim 14, 

said flow path (327-327') interconnecting said 



two working chambers (327, 327') being pro- 
vided on a cylinder member (317) containing a 
piston unit (325), said piston unit <325) separat- 
ing said two working chambers (327, 327') 
from each other within said cylinder member 
(317), said flow path (327-327') extending 
across said piston unit (325). 

17. A compartment confining construction (1) as 
set forth in one of claims 9 to 16, 

said fluid based positioning unit (613) being 
driven by a fluid flow inducing unit (669a) 
having fluid inlet means and fluid outlet means, 
at least one of said fluid inlet means and said 
fluid outlet means being connected to said at 
least one fluid flow path (627-627'). 

18. A compartment confining construction (1) as 
set forth in claim 17, 

said fluid flow inducing unit (669a) being a 
pump driven by rotary driving means (667) and 
preferably by an electric motor (667). 

19. A compartment confining construction (1) as 
set forth in claim 17, 

said fluid based positioning unit (613) being a 
-fluid~operated~slave unit (6l3) - connected -by- 
said at least one flow path (627-627') to a 
master unit (669b). 

20. A compartment confining construction (1) as 
set forth in claim 19, 

said fluid operated slave unit (613) being a 
two-chamber slave unit (613) connected to a 
two-chamber master unit (669b) by respective 
flow paths. 

21. A compartment confining construction (1) as 
set forth in one of claims 1 to 20, 

said fluid based positioning unit (13) being 
provided with an emergency flow path (75). 

22. A compartment confining construction (1) as 
setXorth in one of claims 1 to 21, 

said compartment confining construction (1) 
being the car body of a motor vehicle, prefer- 
ably of a passenger car. 

23. A compartment confining construction (1) as 
set forth in claim 22, 

said closure unit (3) being a side door of a 
motor vehicle. 

24. A compartment confining construction (1) as 
set forth in claim 22, 

said closure unit being one of a trunk lid of a 
passenger car and a rear door of a station 
wagon. 
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25. A compartment confining construction (1) as 
set forth in one of claims 1 to 22, 
said closure unit (3) being a side door of a 
motor vehicle adjacent a driver's or passen- 
ger's seat, said at least one surface district 
(90a, 90b) being located such within said re- 
spective side face as to allow to the driver or 
passenger, respectively, to act upon said at 
least one surface district (90a, 90b) when be- 
ing seated on said seat in a usual sitting posi- 
tion with a minimum of district search activity 
and a minimum of body movement 

26- A compartment confining construction (1) as 
set forth in one of claims 1 to 25, 
said fluid flow control means (37) being oper- 
ative^ connected to impetus sensor means 
(655, 657). 

27. A compartment confining construction (1 ) as 
set forth in claim 26, 

said impetus sensor means (655) being sen- 
sitive to an acceleration of said closure unit 
(3). 

28. A compartment confining construction (1) as 
seHorthTn "claim "26; 

said impetus sensor means (655) being sen- 
sitive to an acceleration in a direction of open- 
ing and closing movement of said closure unit 
(3). 

29. A compartment confining construction (1) as 
set forth in 

claim 26, 

said impetus sensor means (657) being sen- 
sitive to the fluid pressure within said fluid 
based positioning unit (613), said fluid pres- 
sure being responsive to an impetus on said 
closure unit (3). 

30. A compartment confining construction (1) as 
set forth in one of claims 1 to 29, 

said compartment confining construction (1) 
being a car body of a motor vehicle, said fluid 
flow control means (537) being connected to 
actuating means (90a, 90b, 573), said actuating 
means (90a, 90b, 573) being further connected 
to data processing means (561) and said data 
processing means (561) being further connect- 
ed to additional vehicle operation parameter 
sensing means (553, 555, 557, 559). 

31. A compartment confining construction (1) as 
set forth in claim 30, 

said additional vehicle operation parameter 
sensing means, comprising vehicle speed 
sensing means (559). 
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A compartment confining construction (1) as 
set forth in claim 30 or 31 , 
said data processing means ^561) being further 
connected to memory means (563. 565). 

A compartment confining construction (1) as 
set forth in claim 33, 

said memory means (563. 565) comprising at 
least one of a memory unit (565) for containing 
variable data to be fed in by the respective 
manufacturer and a user's memory group 
(563) allowing the user to feed in user's spe- 
cific data. 
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